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ABSTRACT
This paper presents synthesis and performance of polyamide forward osmosis (FO)
membrane for humic acid (HA) removal. Three polyamide membranes were synthesized by
reaction between m-phenylenediamine and trimesoyl chlorideat different reaction times (10,
30 and 60 s). Five different concentrations of sodium chloride draw solutions and 15 mg/L
of HA solution as feed solution were tested in one hour to obtain water flux, reverse salt
diffusion and HA removal. Reverse salt diffusion and HA removal were measured using
conductivity and a UV–vis spectrometer, respectively. Overall, membranes modified for
longer reaction times (30 and 60 s) exhibited good performance in term of moderate flux,
higher HA removal and low reverse salt activity. In addition, it was found that higher
concentration of draw solution leads to lower HA rejection and higher reverse salt diffusion,
which indirectly represented overall membrane performance.
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1. Introduction
The increase in the human population throughout
the world is expected to increase the demand for basic
human needs. Access to clean water for domestic and
commercial use is one human need. The increase in
the world population will increase the demand for
clean water. Currently, water treatment is one of the
most essential fields if we are to overcome this water
shortages problem. As a result, intensive efforts in
finding other potable water sources, such as seawater
and wastewater reuse, have been made to ensure the
reliable and continuous supply of fresh water.
Osmosis is a physical separation process that has been
explored by many researchers in various disciplines of
sciences and engineering. Further development in this
field of osmosis has led to a newer form of water
treatment process known as forward osmosis (FO). FO
consists of water transport across a selectively
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